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Droplet Breakup Models on Diesel Spray Dynamic
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ABSTRACT

A number of atomization and droplet breakup models have been developed and used to
predict the diesel spray characteristics. Of the many atomization and droplet breakup models
based on the breakup mechanism due to aerodynamic liquid and gas interaction, four models
classified as mathematical models, such as TAB, modified TAB, DDB, WB and one of the
hybrid model based on WB and TAB models were selected for the assessment of prediction
ability of diesel spray dynamics. The assessment of these models by using KIVA-II code
was performed by comparing with the experimental data of spray tip penetration and sauter
mean diameter{SMD) from the literature.

It is found that the prediction of spray tip penetration and SMD by the hybrid model was
only influenced by the initial parcel number. All the atomization and droplet breakup models
considered here was strongly dependent on the grid resolution. Therefore it is important to
check the grid resolution to get an acceptable results in selecting the models. At low injection
pressure, modified TAB model could only give the good agreement with experimental data of
spray tip penetration and both of modified TAB and DDB models were recommendable for the
prediction of SMD. At high injection pressure, hybrid model could only give the good
agreement with the experimental data of spray tip penetration and the prediction of all of the
selected models did not match the experimenta! data. Spray tip penetration was increased with
the increase the B, and the increase of B: did not affected the prediction of SMD.
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